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;,ul>J<k·t: l'l'I ;,,:341 J, so, on Gt·ctpes; Chilectn Expo1·t.,rs' 
Assoctctt1ur1 Subrnissior,s of Jctr1uctry 2~ ctnd Yebructi·y 21, 
l<J8<J; Stctb1Jity Studies of Spiking solutions; Monier­
Willictms Experiments, Hctdiotrctcer studies; Chilectn 
Grctpes, Hepurt on the S01 Anctlysis Hesults ot the llAl'S 
l'h)(Jt·ctm, l'l87-l<J88 (MNID Nos. 40<J8lti-·Ol, 40'l8lb-02, 
4ll'l8lb-OJ, 4U'l8lb-ll4, 41U•J<J2-01, DEB No. '>Ull). 

l'lffU: 

l'u: 

t:lu,1beth T, ltctebe1·e1·, L'hemu;t 
ll1etct1·y t:xposur·a lll·ctnch 
llectlth t:ttects 1livis1on ('1'7'>U<JC) 

Hober·t S. Quid,, :i,h.:t 10n llectd 
l'et1t1un Heview :,ec,tlun I 
D1etctry txpusu1e llldtlch 
l!t!dlth t:ttucts Divisiun ('l'l'>U'JC) 

Wctl te1· t'1<1nc·1s, l'M 'l'edrn 12 
ll1s1nr.-,.-tc1nts 111·,1nc·h 
HtHJ 1st 1·,tt lllll lliv IS 1011 (T'/'lO'>C) 

c111d 
'!'ox 1c·,,1u,Jy u1·c1rh'h 
ltt'-11th t:rt,h'tS ll1v1s1on ('l''/"lU'lC) 

Tll" l'hl lu,111 t:xpu1te1·s• As:;u,·1,1t 1on, n,p1u,;unt llllJ 1111,11 !.td,1., 
Q,.1m1,·,1 U:;ku, 1.t,lc1. <tllll t·,·u~ML' lnte1·nc1t10n<1l l'oq,01,ttion, h,1s 
sut,mitted tl1e rollow1ng 1eports in support ot 1'P1 Jt:J47J: 

St<1b1l1ty Studies ot Sp1k1nq Solutions 

Monie1·-Will1c1m1:1 t:xpu1·1munt:1, FDA Meth,><I V,tl1<t.tt1un, 
1',1rt I: H<tdlotr<\nH· Studies 

Monlor-Wl 11 l<\ms t:xpu1· 1mont11, t'l>A Met hod V.il 1d.it ion, 
P4rt 2: Experimont<\l ll<ttch HecordA 

Monior-Willl.ims Experiments, FDA Method Validation, 
Part l: t:xperimental Batch Records 

Chilean Gr4~os, Ho~ort on th~ S01 Analysis Heaulta or 
the Exp.iditod l.,4bor4tory An4lyaia Procedures (ELAPs) 
Proqr4m, 1987-1988, Volume 1---D4t4 Analysis 
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These data are submitted in response to our reviews of July 29, 
1987 (PP# 7E3474, Experimental Protocols tor Methodologi and 
Metabolic Studies on the Use and Determination of Sulfur 
Compounds in Grapes, E.T. Haeberer) and September 2 2, 1988 
(Sultur Dioxide on Grapes; Data from Chilean Certification 
Program) . 

A tolera11ce tor the residues of sultur Dioxide 1n;on grapes 
has been established at 10 ppm. 

llEB recommends that the petitioner address the questions 
1·aised in Conclusions 1, 2, : c1nd 5. 

l'e t 1 ,· i enc i es Hema i ni.ng 

ln con1u11ction w1tn tl1e establis~•ent of a tolerance tor the 
residues ot Sutur Dioxide on g1·c1pes at I~ ppm, the petitioner has 
.,~reed to submic a 1·adiolc1beled metabolism study tor Sultur 
Dioxide on grapes. This study remains outstanding. 

\.'. ,i n ~ l w.:. .l llill'l 

I. ·rhe report titled ''Stability Studies of Spiking Solutions'' 
appears to be a copy ot laboratory notebook data tables. No 
discussion or explanation of the material is provided. A 
written review and explanation of the data is needed. 

2. The report titled ''Monier-Williams Experi~ents FDA Method 
Validation F,rt J: Hadiotracer Studies'' requires additional 
clarification. The section from page 24 tl1rough page J9 is 
ditticult to interpret, 

I. The questions r, lsed in the DEB review ot Soptt>mber 22, 
l•JH8, "1,ultur Dioxide on Grapes; Oatis from Chi 1oc1n 
Certification Program" (Elizabeth T. Haeberer), have been 
adequately addrPssed. 

4. A comparison ot recoveries obtained with dittorent grape 
typos and colors has not been included. 'rho registrant 
rotor9 tn in,·lusion ot those dat,s 1n Exhibit J, however, 
t:xhibit J W<\S not included in this report. 

5. In conjunction with the establishment of a tolerance for the 
residues of so on gr~pes at 10 ppm, the petitioner has 
agreed to submlt a radiolabeled metabolism study for S02 on 
grap~s. This study remains outstanding. 
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Detailed considerations 

The current data address questions raised in the two reviews 
cited above and will be discussed in chronological order. 

The submission on experimental protocols for methodology and 
metabolic studies, which was reviewed July 29, 1987, was divided 
into two sections: 

1. Validation of the FDA-Modified Monier-Williams Method 

2. Metabolic Studies of sulfur Dioxide in Grapes 

!he current submissiun addresses the first section and the 
petitioner has indicated that the second section, i.e., 
metabolism study of S01 in grapes, will be addressed at a later 
date. 

The protocol described a study to determine the stability ot 
vari~••s spiking reagents, both stabilized and unstabilized, under 
varying conditions. The report titled ''Stability Studies of 
Spikin~ Solutions" (MRID# 409816-01) appears to be a copy of 
hand-written laboratory notes and tables. No discussion or 
explanation is provided. No conclusions can be drawn from tl1es~ 
data. A clarification of the intent of the experiments is needed 
as well as a written summary of the results . 

The petitioner also proposed an S-JS radiotracer study to 
identity and quantitate system losses in the modified Monier­
Williams analysis. The report ''Monier-Williams Experiments FDA 
Method Validation Part 1: Radiotracer Studies" (MRID# 409816-02) 
is intended to satisfy this propos.11. DER has been unable to draw 
a conclusion concerning the adequacy of this study due to 
difficulty in understanding the narrative portion of the report 
from page 24 through J9 inclusive. A clarification of the report 
w i 11 be ne ~ded. 

In response to the conclusions in the September 22, 1988 DEB 
review ''Sulfur Dioxide on Grapes; Data From Chilean Certification 
Program" (Elizabeth T. Haeberer), the petitioner has submitted 
the repo~t ''Chilean Grapes, Report on the so1 Analysis Results of 
the F.xpedittid Laboratory Analysis Procedures (El.Al's) Program, 
1987-1988, Volume 1---Data Analysis." The questions raised in the 
conclusions of the above cited review are listed below and 
followed by the petitioner's responses. 

l. The summary sheets list the percentage of samples 
with residues ~10 ppm and the average so level in a 
shipment. The overall range of residue 1ivels should 
also Le provided. 
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A total of 96~9 samples were analyzed for so1 levels. 
Residues ranged from <0,03 to 72 ppm with a total of 2,74% having 
residues of 10 ppm or higher. The average exposure time, i.e., 
the number of days between the date the grapes were packed and 
the time the samples were taken, was 20 days. 

2. Classification of residue samples with levels of so
2 ~10 ppm by pad manufacturer and also by grape variety 

would pro"ide significant comparative data. This should 
include the number of violative samples in the 
classification and the percent of violations as related 
to that particular group. 

The petitioner states that over 99% of the grapes imported 
from Chile to the united states were packed with sultiting pads 
manufaccured by Uvas Quality, Osku-Vid, and Proem. The table 
below summerizes the residue data. 

Pad No. of 
T~ samples 

Uvas Qual. 6755 
Osku-Vid 2089 
Proem 639 

Average 
~Ql Level 

3,0 
).9 
4. 5 

Percent 
a'lO ppm 

1. 7) 

),76 
5.88 

Although the Uvas pads appear to have produced the lowest average 
s01 levels and the fewest samples with r.esidues ~10 ppm, the 
petitioner suggests additionul factors which may have influenced 
these results. Certain impurters had grape samples which were 
consistently lower in residues than other importers. In addition 
some importers used Uvas pads for most of the season, while 
others used Osku or Proem. To determine whether the lower 
residues with Uvas pads were due to tne pads themselves or to tl1e 
users, eight importers were identified who used approximately 
equal amounts of Uvas and Osku pads for the entire season. 
Although the residue levels observed from the use of Osku pads 
were higher than those obtained with the Uvas pads, the 
difference was not as great as i.1 the table above. This suggests 
that the exporter's ability to control temperature and humidity 
while the grapes are packed, and the quality of the grapes, may 
be of more significance than the brand of pad used. 

The 30 different grape varieties which were imported were 
broadly classified as seedless and seeded varieties. 
Approximately 90\ of the grapes were seedless and consisted 
mainly of Thompson, Flame seedless and Perlette. Of the seeded 
varieties Emperor and Ribier accounted for the greatest volume. 
seedless grapes tended to have higher residue levels than s~eded 
grapes. 
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Type of No. of Average Percent 
Grapes Samples S02 Level i;: 10 ppm 

Seedless 8504 3.4 2.91 
SeeC:ed 988 2.2 0.91 

There was a clear difference in the S02 residue levels, with 
seedless varieties having significantly higher residues. 

3. A corn~arison of recoveries obtained with different 
grape varieties and colors is r,eeded. These data should 
help to determine whether there ~re significant 
differences in recoveries obtainect with white and red 
grapes. 

The question of potential variability in recoveries obtained 
using different grape varieties was not addressed. The petitioner 
states that these data are included in Exhibit 3 of this report. 
Exhibit 3 was not included with tl1ia report and may have been 
inadvertently omitted. 

In the course of sample analyuis, one spike recovery was run 
for every 10-20 samples, and only !1arnples with a spike re~overy 
of >70\ were accepted as valid analytical results. 

4. Significant differences were noted in the numbers of 
samples with tesidues greater thbn 10 ppm shipped into 
the three different ports, ie there appeared to be 
relatively fewer grapes with higher residues corning 
into Philadelphia than into Florida and California. The 
petitioner should determine whether these are real 
differences and to what they might be attributed. 

Three major port locatinns were used in the united States, 
eastern (Philadelphia), west~rn (Los Angeles), and southern 
(Tampa-Cape Canaveral). 

Region No, of samples % >10 PW Exposure 

East 7057 1.22 21 days 
West 2186 7.05 19 days 
South 326 6.75 18 days 

The western region had the highest percentage of violations. The 
petitioner feels that the higher residue levels in the Los 
AngelrJ area were due to the warmer southern California climate. 
T~ Feoruary and March ambient temperature in the Los Angeles area 
averaged 50-60"F, compared to 30-40'F in Philadelphia. In 
addition, grapes in Los Angeles were stored .'.n a warehouse 
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without temperature control. Higher temperatures result in higher 
moisture and more release of S02 , 

In southern Florida the average temperature WdS about the 
same as in California, however grapes were stored in refrigerated 
warehouses at about 33"F, Residues found in the samples from the 
southern area should have been less than what was actually found. 
The petitioner feels that the residues were higher than would be 
anticipated due to poor refrigeration on two of the vessels which 
went to Tampa throughout the shipping season, i.e., ~o out of 21 
violations cume from these vessels. One of these vessels which 
went to Los Angeles had 14 violations. 

The petitioner further hypothesizes that the 2-3 day longer 
travel time to Philadelphia cont~ibutes to lower residue levels 
since the pads may be spent, giving the residues an opportunity 
to dissipate. While the first two theories appear to be likely 
contributing factors to the disparity in residue levels, the 
third is questionable. Data indicate that residue levels do not 
fall off significantly until after 4 weeks of exposure to the 
pads,i.e., inactivity of pads. 

The study identified 8 vessels with residue levels 
significantly higher than the norm. Samples from the Savona Star, 
which had engine trouble and temperature control problems, were 
exposed to the pads for 31 days and had 4.55% samples ~10 ppm. 
The other 7 vessels, with exposure time ranging from 16 to 23 
days, had 10.00 to 23,08% of their sa~ples ~10 ~pm. The 
petitinner feels that high residues were due to poor temperature 
control but docs not have the records to prove it, since damage 
claims must be submitted against the shipping companies before 
such records may be obtained, 

5. The petitioner has indicated that the information in 
this submission can be provided to EPA on floppy disc. 
The petitioner should submit a disc copy compatible 
with the IBM PC systems. 

The petitioner has submitted the requested information on a 
floppy disc. 

6, No information is provided concerning actual 
sampling techniques, storage of samples, analytical 
methodology and validation. We can draw no conclusions 
concerning the suitability of the subject residue data, 
for the purposes of registration, until these data are 
provided. 

The registrant has provided detailed information concerning 
sampling, storage and analysis of samples. 

When a ship arrived at a terminal, quality assurance/quality 
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control (QA/QC) personnel, based on the information provided 
by the importer, identified lots to be sampled and directed 
laboratory personnel to collect the samples for SO2 
analysis, Samples were collected in accordance to the FDA­
approved protocol, Sample collections included one 500 gram 
sample from 5 differ,,:1t lugs of grapes from 5 different 
pallets within a defined lot. From December 1987 through 
February 18, 1988, samples were collected from a center 
bunch of grapes wit~ approximately equal amounts of grapes 
pl~cked from top, middle and bottom of the bunch, After 
February 19, 1988, as mandated by FDA, samples .;ere 
collected from grape bunches directly under the sulfiting 
pads. This biased sampling approach was intended to detect 
higher SO2 residue levels, because grapes closest to the pad 
are expected to have the highest level of exposure to so1 • 
The samples were then placed in coolers and packed with 
''blue ice" and transported to the laboratory for analysis. 

The analytical method used for the testing of SO1 levels in 
grapes was the official method,i.e., the FDA-modified 
Monier-Williams method. Whole grapes were used in the 
analysis, and the sample size was about 100 grams. One spike 
recovery was performed for every 10-20 samples, and only 
samples with a ~pike recovery of greater tha~ 70% were 
accepted as valid analytical results. 

When the analyses were completed, the results were 
transmitted by telefa~ to the importers' custom brokers who 
in turn transmitted the results to the district FDA, If the 
so2 levels were less than 10 ppm, the lots of grapes were 
released, If the results showed levels equal to or greater 
than 10 ppm, the lots were then segregated into wet and dry 
sublets (pads were wet or dry), The dry sublot could be 
resampled and retested. The wet sublet had to be 
reconditioned by removal of all SO1 pads and aeration of the 
sublot for at least 48 hours before a resample and retest 
could be done, 

The registrant identified 9 factors which appeared to 
contribute to variation in the SO1 residue levels. 

1. Port of entry - As discussed above, higher residues 
were observed in the western region than in the eastern 
and southeastern regions. 

2. Location of piers - In the Philadelphia area, Pier 84 
and Holt Terminal had lower residues than Tioga 
Terminal. This may ha·,e been due to the different 
importers which were using the locations rather than 
the locations themselves. 

3, Date of arrival - There were a higher percentage of 
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4. 

5. 

6. 

7. 

samples in violation during the peak season. (Note that 
after 2/19/88 the FDA protocol was altered to require 
biased sampling.) 

Importer - Depending upon the importer, different s02 
residue levels were observed for the same variety of 
grapes shipped with the same brand of sulfite pad. 

Pad type - Different residue levels were obtained using 
different brands of pads. 

Condition of pad - If the lug contained a pad which was 
moist or wet the residue level was higher than if the 
pad was dry. 

Variety of grapes - Seedless grapes contained higher 
residue levels than seeded varieties. 

8. Exposure time - The average S02 levels were less with 
longer exposure time due to deactivation of the pact and 
depletion of residues, 

9. Shipping vessel - As discussed above, samples from 
certain shipping vessels had unusually high residues. 

In the petitioners' opinion che most important of the above 
factors was the condition of the pa~s and the exposure time . 

Condition of Pads 

Each pad contained 5,0 to 7.2 grams of sodium metabisulfite, 
depending upon the pad manufacturer. The average S02 level for 
wet lug designation was the highest of any of the sorted 
variables. 

Lug conditiQn ' sampl.es \ >10 ppm Exposure 

Wet 0.72 7.46 17 days 
Moist 19.5 5,04 19 days 
Dry 79.8 2,26 20 days 

There is a clear correlation between the condition of the pad and 
the residue levels, with grape samples associated with moist or 
wet pads containing much higher residues than those packed with 
dry pads, 

Exposure Time 
Shipping time from Chile is 12 to 14 days. The minimal 

exposure time to the pads is 12 days, with 21 days the more 
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typical time frame. some grapes were exposed to the pads for as 
much as 60 days. The highest number of violations occ.ured with 
exposures of 19.1 to 24.1 days, ranging from 3.00 to 5.25% of the 
total samples. No violations were found after 32 days. Data 
indicate that S02 levels will increa~~ with sustained exposure to 
pads in the initial perio~, and may uecrease after 21 days if t~e 
pad becomes exhausted or inactivated at thP end of this time 
period. 

The petitioner has adequately addressed the questions raised 
in our September 22, 1988 review, ''Sulfur DiJxide on Grapes; Data 
from Chilean Certification Program'' (Elizabeth T. :1aeberer). 

cc: RF, Circu, E. Haeberer, PP#7E3473, FDA, PMSD/ISB 
ROI: Robert S. Quick, 8/4/89; R1~hard O. Schmitt, 8/7/89 
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